Involvement of protein phosphatase 2A in arsenic trioxide-induced differentiation and apoptosis of NB4 cells.
Arsenic trioxide (ATO) is known to have concentration-dependent dual effects on acute promyelocytic leukemia (APL) cells, preferentially inducing apoptosis at relatively high concentrations and promoting partial differentiation at low concentrations. Protein phosphatase 2A (PP2A) has been demonstrated to take part in the differentiation and apoptosis of malignant hematological cells induced by commonly used medicines, such as all-transretinoic acid (ATRA), interferon, arsenic sulfide, etc. However, there are almost no data on the role PP2A plays in ATO-induced APL cell differentiation/apoptosis. In this report, our goal was to show that ATO inhibited the proliferation and induced the apoptosis and differentiation of neuroblastoma NB4 cells. Okadaic acid (OKA), a specific inhibitor of protein phosphatase activity, markedly increased these effects of ATO on cells. To further elucidate the regulation of PP2A during ATO-induced differentiation/apoptosis of NB4 cells, we measured the phosphatase activity and protein expression of PP2A. The activity of PP2A in NB4 cells decreased with increasing concentration of ATO. This decrease of PP2A activity appeared to parallel phenotypic and functional changes of NB4 cells. Western blot analysis showed that the levels of the PP2A structural subunit PP2A-A decreased during the course of ATO-induced differentiation/apoptosis, whereas the expression of the B and C subunits of PP2A was relatively unaltered. In conclusion, the decrease of PP2A activity may be involved in ATO-induced apoptosis and differentiation of APL cells, and this decrease is predicted to be related to the repression of PP2A-A subunit expression.